In this paper, the main work is to use one of the five general synthetic resin of low density polyethylene (LDPE) on the blending modification of polystyrene (PS) to overcome the faults such as brittle, environmental stress cracking resistance, low impact strength of PS and improve their mechanical properties, then enlarge its application scope. Through tensile mechanical and impact performance tests of the blended mixture of LDPE/PS with different proportions, we can find the performance of the blends is the best and the tensile strength reached the maximum, while the elongation at break and impact strength are also high with 91.7% and 84.6%, respectively. Their performance reached the level of practical application and has certain practical value so could be expected to be carried out for industrial production.
Introduction
As one of the five common thermoplastic synthetic resin of polystyrene (PS) with good rigidity, good transparency and relatively easy to dye, good electrical insulation performance, processing good formability, and the price is cheaper, etc. It has a wide range of applications on the instrument, construction, packaging, household appliances, electronics, daily necessities and toys and other industries. But the nature of the PS, brittle, thermal deformation temperature is relatively low, only 70~98 ℃ , environmental stress cracking resistant, the impact strength is not high also. So the application of PS has been limited [1] [2] . The performance of LDPE is contrary to PS with high impact strength, good toughness, and low temperature, but its rigidity is poor [3] . According to blend theory, we expect to improve the their performance through blending LDPE with PS and eventually get a new material excellent performances of two kinds of resin and can make up for their shortcomings.
The composite material is a new material, which is formed by two or more than two kinds of material or artificial synthesis. The two main types of materials can be classified into functional composite materials and structural composite materials. Composite materials commonly used have a variety of fiber, metal wire and inorganic rigid particles, etc. Blending modification can improve the physical and mechanical properties, transparency, coloring, antistatic property, and can reduce the production cost [4] .
In this paper, LDPE was modified to improve the mechanical properties of PS. We tried to get a best blended proportion of LDPE and PS through investigation on the impact strength, the tensile strength and the elongation at break of the LDPE/PS composite materials with different ratios.
Experimental section
1 Kg of blended materials of LDPE/PS were accurately weighed and the ratio of mass fraction of LDPE is 0%, 20%, 40%, 60%, 80% and 100%, respectively. Table 1 lists the material used in the experiment and their specifications. The blended particles were processed in the injection molding machine and five of impact and tensile splines of each group which meet the standard of GT/T 1043.1-2008 were prepared. Tensile and impact tests were carried out with the electronic universal mechanical testing machine and impact test machine with a simply supported beam. 
Results and discussion
Through the blending modification experiment, we found that the different proportion of LDPE has great influence on the mechanical properties of the blends. Table 2 exhibits the total data of the effect of content of LDPE on the mechanical properties of LDPE/PS composites materials. Figure 1 Effect of the content of LDPE on the notched impact strength of LDPE/PS composites Seeing from figure 1, when the content of LDPE was 80% and 20%, the notched impact strength of LDPE/PS was 6.88KJ/m 2 and is the maximum. But the notched impact strength of the blends was still decreased by 15.4% than that of PS. When the content of LDPE was 60%, the notched impact strength of of the blends was the minimum and decreased to 2.81KJ/m 2 and was decreased by 65.4% than that of PS. It can be seen that the impact strength of the blends decreased after adding LDPE into PS and the blending effect is not very ideal. Figure 2 Effect of the content of LDPE on the tensile strength of LDPE/PS composites Seeing from figure 2, when the content of LDPE was 80%, the tensile strength of the blend was the maximum, and high to 16.28Mpa. The tensile strength was increased by 4.5% than that of PS and 32.3% than that of LDPE. When the content of LDPE was 20%, the tensile strength of the blend was the minimum and decreased to 11.25Mpa. The tensile strength was decreased by 27.8% than that of PS and 8.6% than that of LDPE. Figure 3 Effect of the content of LDPE on the elongation at break of LDPE/PS composites We can see from figure 3 that when the content of LDPE was 40%, the elongation at break of the blends was the maximum and reached to 44. The elongation at break of the blends was increased by 7.6% than that of PS. When the content of LDPE was 60%, the elongation at break of the blends was the minimum and decreased to 7.3. The elongation at break of the blends was decreased by 82.2% than that of PS.
Conclusions
Through analysis of the data of the tensile test and impact mechanics experiment of LDPE/SBS, we found the impact strength of the blends have not been improved but declined, while the tensile strength and elongation at break it were improved. In general, when the content of LDPE is 80%, the comprehensive properties of the blends the best.
